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Utah Increases Interstate Shipments 
of Milk 
M OVEMENT of market milk . across Utah's borders has in-
creased substantially in recent years 
as centrally located dairies in Utah 
have expanded their assembly and 
distribution areas and increased 
their size of operation. Some dairies 
now assemble milk f.rom areas as dis-
tant as 250-300 miles from their 
plant and distribute fluid milk pro-
ducts as far away as 500 miles. The 
increase in size of central dairies is 
illustrated by the fact that the largest 
• 
DR. RONDO CHRIS-TENSEN is assistant pro-
fessor of agricultural economics. His research 
deals with the marketing o~ dairy products. 
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Fig. 1. Interstate movement of 
market milk, Utah, 1957 (milk 
equivalent in thousands of pounds) 
four dairies in the state distribute 
about 60 percent of all fluid milk and 
the largest 10 dishibute 85 percent. 
This information was gained from a 
recent survey of Utah dairies. There 
are about 50 in the state. 
Interstate shipments of milk have 
increased also as southern Utah 
producers have increased their ship-
ments to Nevada dairies and as Ida-
ho and Wyoming producers have 
increased their shipments to Utah. 
N~ighboring states are an impor-
tant part of Utah's sources of milk 
and market for milk and will prob-
ably become increasingly more so 
in the future. In 1957, Utah dairies 
sold out-of-state 10 percent of the 
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RONDO A. CHRISTENSEN 
milk they processed and packaged. 
Bulk milk shipped directly out-of-
state by Utah producers in 1957 
amounted to 4 percent of Utah's '. 
production of market milk. About 
the same amount of bulk milk was 
received by Utah dairies from out-
of-state producers. 
Out-of-state sales of market 
milk increase 
Out-of-state sales of market milk 
increased from 25,303,000 pounds of 
milk equivalent in 1952 to 41,837,-
000 pounds in 1957 (table 1). Out-
of-state shipments of both bulk and 
packaged fluid milk increased dur-
ing this period. Sales of packaged 
milk increased slightly more rapidly 
than bulk milk, acoounting for 54 
percent of all out-of-state shipments 
in 1952 and 60 percent in 1957. 
Central dairies in Utah have 
gradually increased their sales radius 
for fluid milk first by developing new 
markets in outlying cities and towns 
in Utah which were previously 
served only by local dairies, and 
later by expanding further into the 
nearer parts of all contiguous states. 
The sales radius for Utah milk was 
increased even further recently 
when it was placed on the Denver 
market. Penetration into the more j 
distant parts of surrounding states 
will likely continue as the drive to 
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. expand markets continues. Eventu-
ally a point will be reached, 
however, beyond which increased 
· transportation and selling costs will 
exceed the difference between the 
value of milk sold for fluid consump-
tion and milk used for manufactur-
ing dairy products. When this point 
is reached it will be more profitable 
• to divert additional local supplies of 
milk into local manufacturing rath-
er than sell it as fluid in new more 
distant markets. 
Nevada and Wyoming, two deficit 
milk producing states, make up 
Utah's most important out-of-state 
market (figures 1 and 2). All of the 
bulk milk sold out of state in both 
1952 and 1957 went to these two 
states. The amount sold increased 
44 percent during this five-year pe-
riod, from 11,654,000 to 16,798,000 
pounds. Most of the bulk milk sold 
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Fig. 2. Distribution of out-of-state shipments of 
market milk, Utah, 1957 
in Nevada was shipped direct by 
.. southern Utah producers. 
Nevada and Wyoming have not 
only been Utah's most important 
out-of-state market for bulk milk, 
but also for packaged milk. Out-of-
state sales of all packaged milk in-
~ creased from 13,649,000 pounds in 
1952 to 25,039,000 pounds in 1957, 
an increase of 83 percent. The in-
crease resulted mainly from larger 
shipments to Nevada and Wyoming 
and partly to shipments to new mar-
kets in Arizona, Colorado, and Ida-
'I ho. Utah's market in some of these 
states is increasing rapidly. For in-
stance, in 1959 more than 10 million 
pounds of milk will be sold in Colo-
rado compared with about one-half 
million pounds in 1957. 
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Table 1. Out·of·states sales and receipts of market milk, Utah, 1952 and 1957 
State 
Sales to: 
Arizona 
Colorado 
Nevada 
Idaho 
Wyoming 
Total 
Receipts from : 
Idaho 
Wyoming 
Bulk PackCllged Total 
1952 1957 1952 1957 1952 1957 
10,254 
1,400 
11,654 
2,000 
milk equivalent, thousands of pounds 
357 
549 
2,876 
16,798 3,000 10,170 13,254 
16,798 
13,589 
2,624 
10,649 11,087 12,049 
13,649 25,039 25,303 
2,OQO 
357 
549 
2,876 
26,968 
11,087 
41,837 
13,589 
2,624 
Total 
Sales less receipts 
2,000 
+9,654 
16,213 2,000 16,213 
+ 585 + 13,649 + 25,039 + 23,303 + 25,624 
Receipts tram out-at-state 
a lsa increase 
Receipts of market milk from out-
of-state have increased also. About 
2,000,000 pounds of milk were re-
ceived by Utah dairies in 1952 com-
pared with 16,213,000 pounds in 
1957, an increase of more than 700 
percent. 
Idaho, a surplus milk producing 
state, is Utah's main source of out-
of-state milk. All of the 2,000,000 
pounds received from out-of-state in 
1952 came from Idaho. By 1957 re-
ceipts from Idaho had increased 
to 13,589,000 pounds and 2,624,000 
pounds were also received from 
southwestern Wyoming. 
All milk received from out-of-
state in both years was in bulk form 
and was received by dairies from 
producers. N a milk was packaged 
out-of-state and sold in Utah. A 
small amount of packaged milk, 
however, is now coming into the 
state. Some from Nevada is sold 
in southern Utah and some from 
Colorado is sold in eastern Utah. 
Out-of-state sales exceed receipts 
Utah stands in a favorable position 
with respect to interstate shipments 
of milk. Out-of-state sales exceeded 
receipts in both 1952 and 1957. Net 
sales, sales minus receipts, amounted 
to 23,303,000 pounds in 1952 and 
25,624,000 pounds in 1957. These 
figures show that Utah milk produc-
ers have a substantial market for 
their milk in surrounding states even 
after deducting the amount of milk 
received from other states from the 
amount shipp~d them. 
Although out-of-state sales of milk 
increased 16,534,000 pounds be-
tween 1952 and 1957, they were 
largely offset by increased out-of-
state receipts of 14,213,000 pounds. 
Thus net out-of-state sales increased 
less than two million pounds and re-
mained relatively unchanged during 
this period. 
Utah dairies and producers sold 
substantially more bulk milk in sur-
rounding states than they received 
from them in 1952. Receipts of bulk 
milk from nearby states, however, 
have been increasing more rapidly 
than out-of-state sales. As a result, 
about as much bulk milk was re-
ceived from surrounding states as 
was sold them in 1957. 
The fact that no fluid milk pack-
aged out-of-state was sold in Utah 
during 1957 while a substantial 
amount was packaged in Utah and 
sold out-of-state emphasizes three 
points. First, Utah is relatively iso-
lated from outside surplus supplies 
of packaged grade A milk. Second, 
Utah's dairy industry has the capa-
city more than to meet local de-
mand. And, third, Utah dairies 
compete successfully with local 
dairies in out-of-state markets. 
Utah dairies will continue their 
efforts to expand out-of-state sales 
for some time since production of 
milk is still increasing faster than 
population in Utah, and since about 
0ne-third of Utah's market milk is 
currently being diverted to manufac-
turing for lack of a fluid-milk market. 
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Clearing and fencing land and drilling wells costly 
Problems in Acquiring a Farm 
Under the Desert Land Act 
Land clearing requires large equipment 
An abandoned desert land entry 
CLYDE E. STEWART 
A COMBINATION of capital and physical limitations has sub-
stantially deterred the development 
of desert-land tracts in Utah. The 
cost of a water supply is the greatest 
obstacle to most applicants for land 
under the Desert Land Act. 
This is the conclusion drawn from 
a detailed study of applications in 
five areas of Utah: Grouse Creek, 
River Bed, Skull Valley, Pavant Val-
ley ( Flowell ) , and Snake Valley 
( Garrison). Forty-three individuals 
were interviewed. Because of fam-
ily and other combinations, those 
• 
In an article in the March 1959 issue of 
FARM AND HOME SCIENCE, DR. CLYDE E. 
STEWART, who is with the Farm Economics 
Research Division of the Agricultural Research 
Service, discussed the renewed activity under the 
Desert Land Act. With this renewed activity, 
many individual and public administrative prob-
lems arose. Recognizing the probable need for 
legislative and administrative changes for the 
revised programs, the U. S. Bureau of Land 
Management requested the Farm Economics Re-
search Division to study these problems. This 
article reports results of research conducted in 
Utah in cooperation with the Utah Agricultural 
Experiment Station. 
Large amounts of capital are re,!uired to develop a well and pump 
interviewed represented 55 tracts, or 
about a third of the 170 applications 
that had been made for land in these 
areas. Twenty-two applicants had 
drilled 30 wells; 7 of the 22 appli-
cations had been closed after the 
wells had been drilled. 
History of the Desert Land Act 
The renewed activity of land and 
water development under the Desert 
Land Act during the last 10 years 
was discussed in an earlier article. 
The act was passed in 1877 to pro-
mote the formation of irrigated fam-
ily farms by individual capital and 
initiative. 
For many years after 1900, few 
land entries were made under the 
act, but since World War II, high 
incomes and improved pump effi-
ciencies have made it possible to 
develop ground water in many new 
areas. Although capital costs are 
high, the Desert Land Act makes it 
possible for individuals to develop 
irrigated farms on public land. 
Who can apply for land 
There are few restrictions on who 
can apply. Occupation, experience, 
and the financial status of the appli-
cant are not considered. The main 
requirements are that the person be 
a resident of the state, a citizen, and 
over 21 years of age. 
About a fifth of the applic:lnts 
interviewed were farmers. The oth-
ers came from a wide variety of oc-
cupations. About two thirds of them 
were salaried and wage employees, 
of whom half were in such profes-
sional fields as school teaching, fed-
eral employment, surveying, and 
geology. About a sixth of the total 
operated small businesses. 
Only two applicants lived on 
desert-land tracts. About a fourth 
indicated that they intended or 
wanted to live on the land after it 
was developed. 
Capital needs 
Even if the applicants found land 
with adequate basic physical re-
sources, the large capital needs for 
ground water development posed 
serious problems. Many pump wells 
installed were too small to meet ade-
quate irrigation requirements under 
the act. The applicant cannot 
develop his well himself, so he has 
a heavy initial cash cost. Moreover, 
high uncertainty and risk accompany 
the venture. The average cost re-
ported for casing, drilling, pumps, 
and motors was about $5,600. The 
range was from $3,000 in Grouse 
Creek and Skull Valley to more than 
$10,000 in the River Bed area. 
Land development 
Land in the areas studied is 
relatively flat and smooth and vege-
tation is sparse. Even so, wide varia-
tions in costs of development were 
reported. Clearing brush cost from 
$2.50 to $4.50 per acre. Leveling cost 
$10.00 to $45.00 an acre. About $15 
to $20 an acre was needed for the 
Most desert land entries are based on the development of ground water 
irrigation systems. Several farmers 
added $30 to $40 an acre for lining 
ditches, making a total cost for the 
irrigation system of around $50 an 
acre. Fencing cost about $1,500 for 
a 320 acre tract. 
Farm buildings and residences 
were small where there were any. 
Reported expenditures for farm 
buildings were $500 to $1,000 per 
farm. Residences cost from $3,000 to 
$4,000. 
Total capital needs 
Total capital needed to develop a 
desert-land tract during the last five 
years ranged from $17,000 to $40,-
000. The variation depended chiefly 
on the depth and adequacy of the 
water supply and the value of the 
residence. These estimates do not 
include farm buildings; nor do they 
include travel and supervisory costs 
incurred during the developmental 
period. In addition, there is a wait-
Forage crops are the main crops in desert land 
areas 
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ing period of several years while the 
land is getting into production. Re-
turns on investment usually are low 
during these initial years. 
Risk of loss 
Great uncertainties characterize 
desert-land development in Utah. 
Quantity and quality of ground-
water supplies are largely unknown. 
The potential agriculture is an ex-
tensive, low""income type because 
of location and climate. 
About a third of the applicants in 
the study area who drilled wells 
met with failure. About a fourth 
had acquired patent. Many of the 
others were in an uncertain status. 
Losses incurred when water is not 
found are not excessively large. 
Compared with wells in many areas, 
those studied are not deep. A great-
er uncertainty prevails as to the 
long-time supply of water. Initial 
investors are faced with possible 
depletion by themselves or later ap-
plicants. It is probable that these 
uncertainties have deterred activity 
under the Desert Land Act. 
Extent of land development 
The total land in applications in 
the areas studied was about 49,000 
acres, of which about 16,000 acres 
was included in the study sample. 
Of the latter, about 8,300 acres were 
in 28 allowed entries. Nineteen of 
28 applicants had irrigated about 
2,l50 acres. These applicants had 
more than met the legal requirement 
of irrigating an eighth of the total 
area. 
Only 30 of the 170 original appli-
cants still had an assured oppor-
tunity to acquire patent. Another 30 
applications were in the "£led" 
status. 
Among allowed entries in the 
study, about two thirds of the indi-
viduals gave "lack of capital or 
money" as the main reason for not 
developing the land more fully. 
"Lack of time" was an important ob-
stacle for many who had full-time 
jobs. Difficult soil problems were 
also given as reasons for delay. 
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Irrigation water supplies 
The 30 pump wells in the area 
studied were distributed as follows: 
4 in Grouse Creek, 4 in Pavant Val-
ley, 4 in River Bed, 14 in Skull Val-
ley, and 4 in Snake Valley. Nine of 
the 30 wells were in 7 "closed" 
cases, 2 in Grouse Creek and 5 in 
Skull Valley. All wells in the other 
three areas produced "adequate" wa-
ter supplies. 
Well depths 
The average pump setting re-
ported was about 75 feet in Skull 
Valley, 60 feet in Pavant Valley, 85 
feet in River Bed, and 55 feet in 
Snake Valley. The respective static 
water levels averaged about 25, 40, 
55, and 14 feet in the four areas. In 
Grouse Creek, the static water level 
averaged about 30 feet. Many varia-
tions in depths occurred within and 
among areas. 
Kind and size of wells 
Diesel or gas power pumps were 
used on most wells. The most com-
mon size of power unit was 80 horse-
power, but about a third of the units 
were less than 50 and averaged 35 
horsepower. 
Casings ranged from 6 to 16 inches 
in diameter. About half of them 
were 12, 14, or 16 inches. All cas-
ings of less than 12 inches were in 
Skull Valley. 
Pump ratings averaged 8.5 cubic 
feet per second (c.f.~.) in Pavant 
Valley and 4.0 in River Bed and 
Snake Valley. Pumps in Grouse 
Creek and Skull Valley were much 
smaller. 
Operation and use 
Twenty-six wells were checked in 
the study. Of these, 6 were used 
only for test and 5 were unused. The 
remaining 15 were used to irrigate 
from 6 to 400 acres of crops per well. 
The four wells in Pavant Valley ir-
rigated about 346 acres per well. In 
River Bed, 2 wells irrigated an 
average of 135 acres each. Similar 
use was made of 2 wells in Snake 
Valley, 100 acres each. Land irri-
gated from 7 wells in Skull Valley 
averaged only 40 acres per well. 
Adequacy of water supply 
Reported water use during the 
season from wells averaged 3.1 acre 
feet per acre. The range was from 
1.6 acre feet in Snake Valley to 5.2 
acre feet in Pavant Valley. 
On the basis of rated pump capa-
cities, the wells in the 5 areas could 
supply 3 acre feet in 100 days to 
about 200 acres per well. Most wells 
in Grouse Creek and Skull Valley 
are rated far below this capacity. 
As a guide, a rated pump capacity 
of around 5 c.f.s. operating continu-
ously for about 100 days would sup-
ply 3 acre feet per acre to 320 acres. 
About half of the wells studied ap-
proached or exceeded this standard. 
The development process 
In most instances, the achieve-
ment of patent through irrigation of 
public land in the areas studied re-
quires the development of under-
ground water. Within 4 years, the 
entryman must make large expendi-
tures for a pump, a well, and land 
development. 
( Continued on page 79) 
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The Blackinton Canning Company at Ogden canned the cherry delight. 
Three new refreshing fruit 
drinks-cherry deligh~ 
apricot and peach nectars 
T HREE fruit drinks have recently been investigated by the Utah 
Station and were found to be feasi-
ble for commercial production with-
in the state. The relative abundance 
and reasonable cost of Montmorency 
sour cherries, Large Early Montga-
met (Chinese or Jones) apricots, 
and Elberta peaches formed the 
bases for cherry delight, apricot nec-
tar, and peach nectar. The sour 
cherries were given a series of treat-
ments of pitting, heating, pressing, 
filtering, sweetening, and diluting 
to make the new sour cherry drink. 
A relatively new method of produc-
tion involving a minimum time of 
heating and rapid cooking gave two 
excellent nectars with no "over-
cooked" taste. 
Trained taste panels have evalu-
ated these three drinks as superior 
to the one cherry drink found in one 
• 
MR. GERBER AND DR. SALUNKHE are both 
assistant professors of horticulture. 
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store in Salt Lake City and to the 
apricot and peach nectars commonly 
found in grocery stores throughout 
the state. 
In 1956, more than 110 gallons of 
each drink were prepared and 
canned in appropriate 12-ounce cans 
(211x414). This quantity of liquid 
gave over 1200 cans of each product. 
P each nectar 
The peach nectar was prepared as 
follows: Mature but firm Elberta 
peaches were picked and allowed to 
ripen. The fruits were then washed, 
sorted, halved, pitted, and steamed 
for 3 minutes at 10 pounds pressure 
in a canning retort. This heating at 
1500 F. inactivated surface enzymes 
in the fruit and loosened the skins. 
The peach halves were then placed 
immediately in cold water and the 
skins removed. After sufficient fruit 
was accumulated for a batch, it was 
placed in a steam jacketed kettle 
with an equal quantity of water and 
Numerous tests were made in the laboratory 
to develop the right consistency for each (uice 
R. K. GERBER 
D. K. SALUNKHE 
heated to 1600 F. This mixture was 
passed through a Fitzmill with an 
0.040 inch sieve and in an atmos-
phere of nitrogen. This inert gas 
was used to minimize the oxidative 
browning often found in processed 
fruit or fruit products. The result-
ing nectar was sweetened with su-
crose and acidified with citric acid 
to give a sugar/acid ratio of 30 to 1 
(15 percent sugar, 3~ of 1 percent 
acid). Eight-gallon batches of nec-
tar were heated to 1960 F. and 
canned immediately. After sealing, 
the cans were plunged into cold 
water for rapid cooling. 
Apricot nectar 
Ripe Chinese apricots we r e 
washed, sorted, pitted in an Elliot 
pitter, mixed with an equal volume 
of water, heated to 1600 F. in a 
steam jacketed kettle, sieved through 
a 0.040 inch screen in the Fitzmill in 
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an atmosphere of nitrogen and 
sweetened to 15 percent sugar with 
sucrose. The nectar at this stage had 
~4 of 1 percent of acid. Thus, the 
sugar / acid ratio was 20 to 1. The 
nectar was then heated to 196° F. in 
8 gallon batches and canned in 12 
ounce cans (211x414). After seal-
ing, the cans were immediately 
plunged into cold water. 
Cherry drink 
Montmorency sour cherries picked 
without stems were washed, sorted, 
pitted in an Elliot pitter, heated in 
a steam jacketed kettle to 160° F., 
mixed with 2 percent diatomaceous 
earth, and pressed in a cider-mill 
press. The resulting juice was fil-
tered in a Sparkler laboratory filter, 
diluted with an equal volume of 
sirup of such strength as to give a 
final product of 15 percent sugar, 
g,4 of 1 percent acid, and thus a sugar 
ratio of 20 to 1. This mixture was 
then heated in 8 gallon batches to 
198° F. and filled and sealed in sour 
cherry enamel 12 ounce cans (211x 
414) . After sealing, the cans were 
immediately plunged into cold wa-
ter. 
An important factor in the quality 
of these drinks was the minimum of 
heat applied. Competing products 
were often classed as "overcooked." 
Some swelling of cans caused by 
spoilage organisms occurred and 
these were discarded. 
Taste evaluation 
Samples of these three drinks were 
served on many occasions at the 
Utah State University including the 
annual Agathon celebration, an an-
nual convention of the Extension 
Service workers, a convention of 
foods and nutrition research work-
ers, and others. Samples were also 
served to local civic and religious 
groups and to Extension Service 
meetings throughout the state. Sev-
eral hundreds of people tasted these 
products. 
In each instance, ballots were giv-
en to those tasting the drinks and a 
judgment was rendered concerning 
the like or dislike for them. 
When apricot nectar was tasted 
alone, 92 percent of the people liked 
64 
it. Those who sampled the cherry 
delight alone returned 94 percEnt 
favorable ballots; 92 percent of 
those who sampled the peach nectlr 
alone liked it. 
When a comparison of the three 
drinks was made, 62 percent favored 
the cherry delight, 28 percent fa-
vored apricot nectar, and 7 percent 
favored the peach nectar. Three per-
cent did not like any of the juices. 
Commercial possibilities 
The commercial possibilities of 
cherry delight were investigated by 
processing a ton of sour cherries at 
the Blackinton Canning Company of 
Ogden, Utah. The sour cherries 
were first washed, sorted, pitted, and 
heated to 160° F. in the Food Pro-
cessing Laboratory of the Experi-
ment Station. Half of this pulp W.1S 
then pressed and filtered. It was all 
frozen in 30 pound conLliners to 
wait for a favorable time to be pro-
cessed at the cannery. 
The frozen pulp and juice were 
taken to the cannery, thawed out, 
and processed separately. Each was 
diluted with an equal volume of 
water and sugar was added to give 
a soluble solids content of 15 per-
cent. The sugar/acid ratio of each 
was 20 to 1. These mixtures were 
passed through a pre-heater where 
the temperature was raised to 170 
degrees F. The juice was mixed 
thoroughly in an assembly tank and 
then sealed in 46 ounce (404x700) 
cherry juice cans. After passing 
through the pre-heater, the pul, 
mixture was passed through a to-
mato juice extractor, assembled, 
mixed, and sealed in the 46 ounce 
cans. This latter drink w JS quil:e 
cloudy in appearance but the flavor 
was similar to the clear drink. Both 
types of juice were cooked for 20 
minutes in boiling water. Twenty-
eight cases (12 cans per case) of 
clear drink and 32 cases of cloudy 
drink were obtained. The smaller 
quantity of clear drink was c::msed 
by leakage in the equipment. 
More than 100 samples of this 
clear cherry delight prepared in co-
operation with the Blackinton Can -
ning Company were sweetened 
slightly and judged by visitors at the 
third annual Agriculture-Industry 
Conference held in January 1959, 
at the Hotel Utah in Salt L~ke City. 
More than 90 percent indicated that 
they liked the product. Several 
asked where is could be obtained 
commercially. One bought a case 
for his restaurant in Salt L1ke City. 
The ZCMI Health Bar bought a 
case. A restaurant manager in Lo-
gan bought 5 cases and served the 
drink at banquets and civic club 
luncheons. More than three fourths 
of those drinking it liked it "moder-
ately" to "very much." 
Powdered cherry drink 
Twenty four number 10 cans of a 
semi-concentrate were prepared by 
adding 31 pounds of sugar to 120 
pounds of cleared cherry juice with 
no dilution. These were sent to the 
Department of Agriculture Western 
Utilization Research and Develop-
ment Division at Albany, CaliforniJ 
where experiments were conducted 
to determine if a water soluble pow-
der could be prepared from this ma-
terial. The following formula was 
finally written of the processes nec-
essary to make the powder: 50.6 
pounds of the semi-concentrate (30° 
Brix) was further concentrated to 22 
pounds of 60° Brix. This was mixed 
with 17.2 pounds of 60° Brix sugar 
sirup containing 200 grams of citric 
acid. This final mixture was dried 
in a vacuum oven and yie~ded 22 
pounds of an hygroscopic powder. 
This, of course, must be stored with 
a dessicant. This 22 pounds of cher-
ry powder can be mixed with fifteen 
gallons of water. The cost of the 
materials going into this final product 
is about $6.10. This would make 
the material in each gallon cost 41 
cents. The drink thus obtained is 
less red in color but tasted much 
like the standard cherry delight pro-
duced at Utah State University. 
Sweeteners 
In response to the question, "Does 
sugar have to be added to the diluted 
cherry juice to make an acceptable 
drink?" an investigation was under-
taken to determine the value of 
other sweetening agents. Honey, Su-
( Continued on page 79) 
FARM AND HOME SCIENCE 
adding ZinC sulfate to dormant spray 
controls ZI NC DEFICI ENCY R. L. SMITH 
I T is surprising that zinc de£cien-cy has increased in Utah during 
the past ten years even though 
economical preventative measures 
have been known for some time. 
In 1948 6 percent of the or-
chards in Utah showed zinc de£-
ciency but in 1957 more than 10 
percent showed symptoms such as 
little leaf and small, misshapen fruit, 
Why do Utah fruit growers con-
• 
DR. R. L. SMITH is assistant professor of 
agronomy. His research deals mostly with 
factors affecting plant nutrition, especially 
micronutrient elements and nitrogen in soils. 
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tinue to produce small misshapen 
fruit from zinc de£cient trees, 
when the treatment for zinc de£-
ciency is so simple? A solution of 
15 to 30 pounds of zinc sulfate per 
100 gallons of water may be com-
bined with bordeaux mixture or 
lime sulfur as a dormant spray to 
control zinc de£ciency as well as 
mites, San Jose scale, and mildew. 
This concentrated spray cannot 
be used on the foliage. For leaf 
sprays, the zinc sulfate is cut to 
5 pounds per 100 gallons of water 
plus 2 to 3 pounds of lime hydrate 
to prevent leaf burning. 
( Continued on page 73 ) 
Tree showing typical symptoms of zinc defi-
ciency. Notice the die-back on upper branches 
and the rosetting of leaves on the branch on 
the upper right 
Abnormal fruit shapes may be useful symp-
toms in detecting early stages of zinc defi-
ciency. 
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Experimental tomato field in 
1958. The foreground was 
planted to wild varieties from 
South America, the center to 
standard varieties, and the 
background to hybrids carrying 
some resistance to curly top 
Healthy plant and plant with 
curly top. Curly top causes 
twisting and yellowing of 
leaves, .tunting, and finally 
death of the plant 
Tomato plant with 
curly top 
Dr. John Martin examines a 
plant in the curly top breeding 
plot at North Logan 
L arning to control 
ur y top In tomatoes 
ORSON s. CA ON 
T OMATO curly top was so preva-lent and resulted in the death 
of so many plants in 1958 that all 
Utah tomato growers suffered heavy 
losses, so heavy that tomato produc-
tion for the state was less than 20 
• 
DR. ORSON S. CANNON is head of the De-
partment of Botany and an authority on 
tomato breeding. He was formerly in charge 
of tomato breeding work for the U. S. De-
partment of Agriculture on the logan cam-
pus and worked cooperatively with the 
Utah Station. He developed the Loran Blood 
and VR Moscow varieties, resistant to verticil~ 
lium wilt and now grown throughout the 
tomato canning areas of the state. Dr. John 
Martin has recently arrived on the campus 
to take over the tomato breeding research. 
He is a native of Twin Falls, Idaho, and 
has just completed his studies for the Ph.D. 
degree at Cornell University. He took his 
bachelor's degree at the University of 
Idaho. 
percent of normal. Canners and 
those associated with the canning 
industry participatt?d in losses along 
with the growers. They were unable 
to use their factories profitably, or 
their equipment and workers, or to 
supply their markets. Seasonal work-
ers and others lost an important 
source of income. 
Cause of 1958 losses 
The cause of curly top disease is 
a virus which is transmitted to sus-
ceptible plants by the sugar beet 
leafhopper, an insect whose breeding 
grounds are the deserts of the West. 
Conditions for the winter survival of 
leafhoppers were ideal in the winter 
of 1957-58. Early fall rains caused 
plants on which leafhoppers live to 
germinate early and winter condi-
tions were ideal for the survival and 
multiplication of the hoppers. As 
a result, when Station entomologists 
made their regular survey of the 
desert breeding grounds in Febru-
ary 1958, they found about 1,500 
times as many virus-carrying leaf-
hoppers as they had found in Febru-
ary 1957. In April, May, and June 
the leafhoppers moved great dis-
tances to the greener vegetation of 
cultivated areas. Tomatoes, which 
they fed on, contracted the disease, 
turned yellow, and died. 
Fortunately, the number of leaf-
hoppers on the desert breeding 
grounds in 1959 was much smaller 
than in 1958, so now there are only 
a few plants with curly top in most 
of Utah's tomato fields. 
Curly top control 
Work on curly top control has 
been conducted in Utah for many 
years. The surveys developed by 
Howard Dorst and conducted by 
him have made it possible to predict 
whether much or little curly top will 
occur in a given year. Work by the 
late H. L. Blood and Howard Dorst 
and their co-workers has shown that 
losses from curly top will be re-
duced if a larger number of plants 
are planted per acre. Much work 
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Wild tomato used in the breed-
ing program. Lycopenicon pim-
pinelliforlium currant tomato 
Lycopersicon glandulolum 
Wild tomato from Peru, Lyco-
.,.rsicon peruvianum variety 
dentatum 
Lycopenicon peruvianum variet) 
humifulum 
has been done on the development 
of a curly top resistant tomato, but 
to date no satisfactory resistant 
variety has been developed. ( The 
Owyhee variety was released by the 
Idaho Agricultural Experiment Sta-
tion for limited trial in 1959. It 
carries fair curly top resistance. 
Trials now being conducted will 
show whether it will be satisfactory 
in Utah). 
In breeding for curly top resis-
tance a number of interesting facts 
have been discovered: 
1. No 1'esistance to curly top has 
been found in any commercial 
variety. 
When the curly top epidemic of 
1930 wiped out two-thirds of the to-
matoes of Utah, H. L. Blood selected 
seed from 1400 plants which sur-
vived. He also collected tomato 
seed from all possible sources in the 
United States and from other coun-
tries. These were tested for curly 
top resistance in Hurricane, Utah, 
under conditions favoring curly top 
development. Two examples will il-
lustrate the results he obtained in 
all of the tests he conducted: Out of 
57,879 plants grown in 1932, only 
283 survived. This is 0.5 of one per-
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cent survival. In 1933 he planted 
15,556 plants from seed taken from 
the survivors of 1932. Only 65 
plants, or 0.4 of one percent sur-
vived. 
2. There is a limited amount of 
curly top resistance in some wild to-
mato species. Lycopersicon peruvi-
anum var. dentatum, Lycoperscion 
peruvianum var. humifusum, and 
Lycopersicon quandulosum have 
fruit which are yellowish-green and 
as large as a small marble when ripe. 
Lycopersicon pimpinellifolium has 
red fruit about the size of a currant. 
The first three hybridize with regu-
lar tomatoes only with difficulty and 
progeny of such crosses often are 
sterile. L. pimpinellifolium crosses 
readily with regular tomatoes. 
3. The curly top resistance of wild 
tomatoes can be transfe1Ted to to-
matoes with satisfactory commercial 
qualities. The resistance of wild to-
matoes has been h'ansferred to to-
matoes which produce fruits with 
good red color and intermediate 
size. Most of these resistant off-
spring have some minor undesira-
ble characteristics which can be 
eliminated with further breeding 
and selection. 
.. 
Progress in learning to control 
curly top has been slow, and mea-
sures such as planting more plants 
per acre to lessen curly top losses 
in epidemic years, are of limited 
value only. At present the two 
most promIsmg possibilities for 
curly top control appear to be the 
development of an insecticide that 
will kill the leaphopper before it 
can transmit the virus to tomatoes 
and the development of varieties 
with good horticultural character-
istics and curly top resistance. Work 
with these two goals as the main 0 b-
jectives is being carried on at the 
Utah Agricultural Experiment Sta-
tion. One or both of these goals 
may be reached before the coming 
of another curly top epidemic. 
• 
NEW PUBLICATION 
Bul. 412. Handling milk on grade A farms 
in Utah, by Earnest M. Morrison a nd Leon 
G. Clark. Department of Agricultural Eco-
nomics. 19 p. 
This bulletin reports a study of bulk tank 
and can handling of milk in Cache and 
Sanpete Counties and compares the cost of 
each method. 
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Alfalfa 
Stem 
Nematodes 
Reduce 
Hay 
Yields 
DEVERE R. McALLISTER 
Above, Washington County Agent 
J. Keith Hughes and AnIOn B. Call, form.r 
county ag.nt and now ext.nnon horticulturist, 
examine stem n.matode resiltant Lahontan 
alfalfa. Susceptibl. Ranger and Buffalo 
are also shown 
Right, USU leientists J. Clair Th.ur.r, D.V .... 
R. McAllister, and M. W. Ped.,.en examine 
nematode damaged and healthy alfalfa 
plants from Ranger and Lahontan plots at 
St. George 
DR. DEVERE R. McALLISTER is professor of 
agronomy. His research is in the area of 
forage crops. 
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As judged by its recent spread, the alfalfa stem nematode 
(Ditylenchus dipsaci) shows every 
evidence of becoming as destructive 
to alfa.lfa stands as the bacterial 
wilt organism was a few years ago. 
Before the development and distri-
bution of wilt-resistant varieties of 
alfalfa, such as Ranger and Buffalo, 
it was difficult for farmers to main-
tain good alfalfa stands for more 
than 4 or 5 years. With the introduc-
tion of Ranger and Buffalo, for the 
past 10 or 15 years farmers have en-
joyed satisfactory performance from 
these wilt-resistant varieties. This 
period is coming to a close with the 
rapid spread of the alfalfa stem 
nematode. Growers, in increasing 
numbers, in the major irrigated val-
leys throughout the state, are again 
experiencing difficulty in maintain-
ing alfalfa stands. This trouble 
arises from the stem nematode, 
which affects wilt-resistant varieties 
as well as others. New alfalfa vari-
eties of the future will need to have 
resistance to the stem nematode as 
well as to bacterial wilt. 
Alfalfa stem nematodes have re-
duced hay yields of susceptible vari-
eties in Washington, Salt Lake, and 
Uintah County varietal trials con-
ducted by the Experiment Station. 
Two years after seventeen varie-
ties were planted near St. George 
only stem-nematode-resistant La-
hontan and N emastan showed 
healthy growth. Total hay yields 
from the eight crops harvested dur-
ing 1955 and 1956 tell the story: 
Nemastan 14.8 tons B.Y. strain 10.5 
Lahontan 14.7 Vernal 10.5 
Arizona 919 (Ne-
Chilean 12.7 vada) 10.1 
Talent 12.0 DuPuits 9.4 
Ranger 11.9 Grimm 9.4 
Caliverde 11.7 Ladak 8.0 
Stafford 11.6 Narragansett 7.3 
Buffalo 11.4 Nomad 6.1 
Atlantic 10.9 
Active stem nematodes were 
found on all varieties; however, La-
hontan and Nemastan, which ex-
hibited good stands when plowed out 
in 1957, were apparently not dam-
aged. N emastan is not commercially 
available. Most of the alfalfa planted 
in the St. George area since 1956 has 
been Lahontan which also carries 
resistance to bacterial wilt, fusarium 
wilt, and to the spotted alfalfa aphid. 
Salt Lake County 
Strikingly similar results were ob-
tained at West Jordan where Lahon-
tan and N emastan led 24 varieties in 
yield by the end of the second crop 
year. Five years after seeding, 
these two varieties maintained pro-
ductive, weed-free stands whereas 
all others had been replaced by dan-
delions and grasses. 
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Uintah County 
N ear Vernal Lahontan and N e-
mastan led forty varieties in yield 
by the end of the third crop year. 
Dr. Oliver F. Smith and Richard 
N. Peaden of the USDA's Agricul-
tural Research Service, Reno, Neva-
da, report Ranger alfalfa hay yields 
reduced 1~ tons per acre per year 
and stand reductions of 35 percent 
due to stem nematodes. The re-
sistant variety Lahontan was not af-
fected. Lahontan was developed by 
Dr. Smith and released in 1954. 
Other counties 
Lahontan and N emastan were 
not the leading varieties in yield in 
Garfield, Millard, Sanpete, Weber, 
Juab, and Emery County trials; 
however, they maintained good 
stands. 
Washington, Salt Lake, and Uin-
tah are not the only counties in-
fested with alfalfa stem nematode. 
Known infested areas also occur in 
Utah, Duchesne, Sanpete, Cache, 
and Box Elder Counties. A com-
plete state survey is necessary to 
determine more accurately the dis-
tribution of this pest. 
On the stem-nematode-free ex-
perimental farms in Cache Valley, 
Lahontan is less productive than 
Ranger. Tests have not been con-
ducted in this area on nematode-in-
fested land. However, on the basis 
of other tests, Lahontan is the only 
available variety that can maintain 
a satisfactory stand for more than 
two or three years on heavily stem-
nematode-infested land. . 
R~adily spread 
Alfalfa stem nematodes are car-
ried from field to field by running 
water, on implement wheels, in hay, 
and on dirty feet. High moisture 
and flood irrigation favor the spread 
of these pests. They are not known 
to cause damage to dry-farm alfalfa. 
Nematologists indicate that the in-
fested areas are increasing in size 
and number. The bulb or stem 
nematode has a wide host range, 
but several "races" are recognized 
within the species, each of which 
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may attack only a limited number 
of hosts. 
Do you have stem nematodes? 
Whenever the spring growth on 
two to three year old Ranger or 
Buffalo alfalfa is retarded and uneven 
in appearance and hay yields are 
reduced, stem nematodes may be 
suspected. Above ground stems on 
some plants may be swollen, have 
short internodes, and appear overly 
leafy. Below ground infested buds 
on the crown become thickened and 
deformed and usually fail to develop 
into normal stems. They rot off and 
a condition similar to crown rot may 
develop. Such stunted, devitalized 
plants soon die leaving poor stands. 
As the season progresses and 
temperatures climb, the nematodes 
become less active and field symp-
toms are masked by the more rapid 
growth of the less severely affected 
plants. When the infested plants 
are dried for hay the nematodes be-
come dormant, and in this condition 
are capable of surviving for long pe-
riods of time. Large numbers of the 
infective stage, preadult larvae, 
may be found in such material, and 
when conditions are suitable will 
escape from the decaying plant tis-
sue and invade new hosts. Long, 
cool, wet falls and springs hasten 
their activity and damage. 
What are nematodes? 
Stem nematodes are slender, mi-
nute eelworm adults, which are about 
1 mm or 1/20 of an inch long. They 
live as parasites within the tissue 
of alfalfa plants. They multiply rap-
idly and young larvae resemble the 
adults. Identification requires the 
services of a trained nematologist 
who examines suspected plant tis-
sues, soil, or water samples. Many 
nematodes are saprophytic living on 
dead plant materials, others, such 
as the alfalfa stem nematode, are 
parasitic living on live plants. There 
are other nematodes, including the 
root-knot, root-lesion, and stylet 
nematodes, which may damage al-
falfa but the extent of their distribu-
tion in Utah is not fully known and 
damage by them is probably slight. 
Control of nematodes 
Crop rotation has been a major 
control measure. When plowing 
out alfalfa it is essential to kill the 
stand completely. Scattered plants 
that persist can act as a reservoir of 
inoculum to infest the alfalfa crop 
when it is again returned to the land. 
Soil fumigation on more valuable 
land is becoming common for cash 
crops of high value, but at present 
it is expensive and therefore cannot 
be justified for use in controlling 
nematodes attacking alfalfa. 
The best control is by crop rota-
tion and the use of resistant varie-
ties. Lahontan does have resistance 
to the stem nematode, bacterial 
wilt, fusarium wilt, and the spotted 
alfalfa aphid. On the other hand, it 
is susceptible to leaf diseases which 
may become serious in wet years, 
and it is a poor seed producer. It 
is not as well adapted as the southern 
type alfalfas to the long growing 
season in St. George due to a scanty 
fourth crop. It grows a little too early 
in the spring for Cache Valley and as 
a result sustains more damage from 
la te spring frosts than some other 
varieties. Such frosts do not normally 
kill the plants. 
Efforts are being made to trans-
fer Lahontan's desirable features 
into a locally developed synthetic. 
This involves a backcrossing pro-
gram to transfer stem nematode and 
spotted aphid resistance from La-
hontan to a high seed producing 
synthetic that carries resistance to 
bacterial wilt and the common foli-
age diseases. It is too early in the 
program to evaluate results; how-
ever, before long, more and better 
adapted varieties with stem nema-
tode resistance should be a vaila ble. 
Until then, Lahontan is the best 
alfalfa to grow on stem-nematode-
infested land. 
• 
Bul. 414. Biennial report of the Utah Agri-
cultural Experiment Station, 1956-58. 
This is a statistical summary listing the 
research projects, the cooperative agreements 
with other agencies, the research grants, 
service activities of the Experiment Station, 
publications, staff, and financial statement. 
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Improved tall hybrid snapdragons produce 
an excellent cut flower crop in June 
For early spring bloom 
plant annuals 
late summer • ln 
ANNUAL flowers that are planted in the fall are in full bloom 
from four to six weeks earlier than 
annuals planted in the spring. This 
has been shown by many over-
wintering tests conducted over a 
four-year period at the Farmington 
Field Station of the Experiment Sta-
tion. While annuals grow from seed 
and bloom in the same growing sea-
son, spring and early summer are 
needed for the plants to develop 
and blooming is delayed to late 
summer and fall. The earlier bloom-
ing of fall plantings has many ad-
vantages. 
Flower production in annuals is 
profuse and their display of color 
intense and long lasting. Front yard 
• 
OTTO RIETHMANN is research associate in 
floriculture. The experimental gardens of the 
Experiment Station are north of Farmington 
on Highway 89. Visitors are welcome. 
OTTO RIETHMANN 
gardens and parks miss much of 
their attraction during the late 
summer and fall without annuals. 
In addition, many annuals are used 
for cut flowers for home decora-
tion and for growing commercially. 
These tests at Farmington have 
shown that certain annuals can be 
planted successfully in the fall. 
However, the time of planting is 
not only important for successful 
overwintering, it also affects the 
size and quality of the crop. Some 
annuals overwinter when planted at 
any time between the end of July 
and the beginning of September, 
whereas with others the date of 
planting is important. An end of 
July planting may produce growth 
1 to 2 feet high, whereas a Septem-
ber planting may result in growth of 
one to a few inches. These different 
stages of development before the 
winter starts are responsible for suc-
cessful overwintering, and must be 
Annuals normally blooming in July in Utah will bloom in May if planted in the fall 
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known for each particular kind of 
flower. For example, Chinese forget-
me-not and snapdragon overwinter 
successfully when planted in early 
August, but candytuft survives only 
when planted at the end of August 
and in early September. 
In addition to winter hardiness, 
size and quality of the crop depend 
on the time of planting. When 
planted too early, the crop may be 
overmature for -overwintering and 
produce a poor quality flower the 
following spring. When planted 
too late, the plant will not have 
time to establish itself before win-
ter and growth will be slow the 
following spring. 
The earliness of blooming is 
affected only slightly by the time 
when the seed is planted in the fall. 
Small plants resulting from a late 
planting may bloom at about the 
same time as plants tha t were 
planted earlier. 
Planting date important 
for biennials 
The planting date is also impor-
tant in determining the successful 
overwintering growth and blooming 
of biennial plants. Some biennials 
such as campanula ( cup and 
saucer) must be planted not later 
than the end of July, otherwise they 
remain in the leaf stage for another 
year without blooming. 
Culture 
All flowers planted for overwin-
tering are preferably sown directly 
out-of-doors. The seed should be 
planted in rows in shallow furrows 
with the soil pressed firmly over 
them. Small seed such as that of 
snapdragon and foxglove should 
have only a light covering of soil. 
To obtain good germination of 
the seed during the hot season the 
soil must be kept continuously 
moist by watering as often as the 
surface begins to dry. Where 
crusting occurs, soil conditioners 
such as peat moss, compost, vermi-
culite, or sand may be used for 
covering. 
When the young developing 
plants are growing too slowly, a 
light side dressing with a soluble 
(Continued on page 79) 
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Annuals, biennials, and a few perennials recommended for planting in the fall in the home 
garden or for commercial purposes 
Possibility for 
Nam. overwintering 
Candytuft, Iceberg Good 
and other 
Canterbury bells 
annual 
Very good 
Canterbury bells Very good 
biennial 
Carnation, large Very good 
double flowering 
Chaubauds giant 
Enfant de Nice 
Marguerita 
Centaurea Very good 
bachelor button 
Cheiranthus Very good 
Siberian wall-
flowers 
Chinese asters Fair to 
very poor 
Chinese forget-me- Very good 
not 
Blanch Burpee 
Delphinium Good 
annual and 
perennial 
English daisies Very good 
Feverfew Very good 
foxglov. fair to good 
Glorioso daisy V.ry good 
Larkspur Very good 
Lupine-Russell Good 
hybrid 
Pansy Very good 
Poppy, Iceland Very good 
Scabioso-annual Very good 
Giant Imperial 
hybrid and 
oth .... 
Snapdragon Good 
Sweet sultans and Good 
Centaurea 
americana 
Sweet William. Very good 
Best time to 
plant seed 
End of August 
Beginning of 
September 
End of July 
Middle of August 
Middle to end 
of July 
Beginning until 
middle of Augulf 
Middle of August 
until middle of 
September 
End of July to 
middle of August 
Beginning to 
middle of August 
Beginning to 
end of August 
End of July to 
middle of August 
End of July to 
middle of August 
Beginning to 
middle of August 
End of July to 
middle of August 
End of July until 
end of August 
End of July 
and August 
End of July to 
middle of August 
End of July to 
middle of August 
Beginning to 
middle of August 
End of July until 
middle of August 
End of July until 
middle of August 
Beginning to 
middle of August 
Beginning to 
middle of August 
Remarks 
Earlier plantings are not suc-
cessful or have poor quality 
Later plantings will not bloom 
the following year 
Produce an excellent crop of 
good quality 
Earlier plantings grow too high 
AHradive for borders during 
May 
Overwintering is not depend-
able 
Attradive blue sprays 214 to 
314 feet high 
They produce an excellent crop 
the following year 
Attradive for a large flower 
border beginning to bloom by 
end of June 
Bloom during June 
Produces excell.nt cut flowers 
beginning by end of June -
the lower varieti.. are good 
for borde,. 
Improved tall hybrids produce 
an exceUent cut flower crop 
in June 
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WATER REQUIREMENTS FOR BEEF CATTLE 
W ATER is one of the most im-portant nutrients for ani-
mals, but like oxygen, it is generally 
taken for granted. Its importance is 
emphasized when we realize that 
the tissues of an animal's body may 
lose nearly all their fat and almost 
one-half of their protein and still 
maintain life, but a loss of 10 percent 
of their water results in death. 
There is relatively little informa-
tion available on speci£c require-
ments of animals for water and on 
the results of water restriction. With 
this need for more information in 
mind, some preliminary investiga-
tions with beef steers were begun 
at the Utah Agricultural Experiment 
Station early in 1959. 
Twelve two-year-old Hereford 
steers were individually fed chopped 
alfalfa hay and water for two weeks 
to obtain background data to be 
used with their body weights in as-
signing them to experimental treat-
ments. The steers were divided into 
four groups of three each, and with-
JOHN E. 
LORIN E. 
ROBERT J. 
BUTCHER 
HARRIS 
RALEIGH 
DR. JOHN E. BUTCHER is associate profes-
sor, DR. LORIN E. HARRIS is professor, and 
DR. ROBERT J. RALEIGH, research associate 
of anImal husbandry. These men all work in 
the area of animal nutrition. 
in each group of three, one animal 
was given all the water he wanted 
to drink, the next animal received 
75 percent of the water intake of 
the £rst animal, and the third ani-
mal received 50 percent of the wa-
ter intake of the £rst. 
These animals were tied in stalls 
and individually fed and watered 
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each day during the 26 days of the 
water restriction and the 24 day re-
covery period (£gure 1). The ani-
mals were conBned to a common 
pen during the night. Periodic ani-
mal weights were taken in the morn-
ing after the animals had been off 
feed and water for 15 hours. 
The temperatures in the barn 
during the restriction period aver-
aged 30° Fahrenheit minimum and 
40° maximum. These temperatures 
increased to 34° and 45°, respec-
tively, during the recovery period. 
The water temperature ranged from 
40° to 42° Fahrenheit. 
The results of the experiment in 
terms of water consumed, feed con-
sumed, and body weight changes are 
given in £gures 1 to 3. This inform-
ation is preliminary and inconclu-
sive, but it suggests interesting 
questions. 
Adequate amounts of water 
(1) Approximately eight gallons 
of water per day is adequate to 
and Morris, USDA research men, 
summarized much of the published 
data on water consumption of cattle. 
This summary indicates: that water 
requirements are 0.3 to 0.4 gallons 
per pound of dry matter consumed; 
salted rations may increase water 
consumption 20 to 100 percent; and 
that environmental temperature will 
increase the gallons of water con-
sumed per pound of dry matter from 
0.37 at 40° Fahrenheit to 0.88 at 90°. 
I t is also necessary to consider 
how much water is supplied by the 
forage and by the metabolism of the 
nutrients in the body. Animals with 
silage or green forage in their diets 
do not require as much drinking 
water as they do when they are on 
dry feed. The chemical processes 
of digestion and absorption give off 
water as a by-product. Such "meta-
bolic" water is of sufficient quantity 
to meet the needs of hibernating ani-
mals and contributes to the total 
water requirements of all animals. 
(2) Twenty-two pounds of good 
......... 
, .. ,,\ 
........ ' 
___ ._ 100'" 
-.- 71 ... 
-- 10 ... 
Water 
restriction 
and it. 
eHeds on 
feed intake 
and body 
weight .... TIII IIIITIIICTIOII ~IIIOO 
o 50 
DAYS 
AVERAGE WATER CONSlJv1PTION OF STEERS 
satisfy 920 pound steers under the 
conditions of this experiment. Other 
research has shown, however, that 
an increase in body weight, a high 
protein or salt content of the diet, 
an increase in total dry matter con-
sumed, or a rise in environmental 
temperature will increase the ani-
mal's desire for water. Winchester 
quality chopped alfalfa hay per day 
will maintain 920 pound steers in 
average to good condition and pro-
vide one and a quarter pounds aver-
age daily gain. 
Effects of water restriction 
( 3) Water restriction apparently 
results in reductions of feed con-
FARM AND HOME SCIENCE 
sumed and of body weights. How-
ever, restricting water by 25 percent 
appears only to reduce the intestinal 
fill of water, whereas animals with 
the 50 percent reduced water intake 
showed a reduction of body weight, 
even after regaining an intestinal fill 
of water. These results indicate that 
a moderate restriction of water over 
a relatively short period of time 
may not be harmful, but as the time 
or amount is increased the body 
weights are reduced when com-
pared to animals on unrestricted wa-
ter. These data are not considered 
adequate as a basis for recommend-
ing any restriction of drinking wa-
ter to cattle. 
1 nfluence of intestinal fill on 
body weight 
(4) The initial days of the recovery 
period provide a striking illustration 
of the influence of intestinal fill of 
water on body weights of steers. 
Questions suggested 
(5) This experiment brings up sev-
eral questions, among them: 
a. Should such an experiment be 
WATlII IIOTIIIOTIOII ""100 
the feed is not as readily available 
as it was in this experiment? 
To answer these questions, fur-
ther research is necessary. Are the 
problems concerning water for live-
stock important enough and is there 
enough interest among livestock men 
to justify more research on the needs 
of animals for water? 
ZINC DE'FICIENCY 
( Continued from page 65) 
After the severe symptoms of the 
nutritional deficiency have been 
controlled, applications of 10 
pounds of zinc sulfate per 100 gal-
lons of spray each year prevents 
any loss either in yield or fruit 
quality. 
Symptoms of zinc deficiency 
"Little leaf," "rosette," and "die 
back" are appropriate symptoms 
for zinc deficiency in horticultural 
plants and are among the symp-
toms of the disease. This nutrition-
al disease has been noted in Utah 
orchards for a number of years. 
At present the problem is confined 
to horticultural crops, particularly 
980 
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ed areas apple, plum, pear, and 
pecan have been severely damaged 
by little leaf and die back. 
Flat and pointed peaches are 
common on trees showing zinc de-
ficiency symptoms. Such misshapen 
fruit also occurs on trees showing 
only traces of zinc deficiency in 
the foliage. It is possible that these 
abnormal fruit shapes may be use-
ful symptoms in detecting early 
stages of zinc deficiency for pre-
vention and control. 
Soil treatments 
Zinc salts react vigorously with 
clay and organic matter. For this 
reason the addition of zinc to the 
soil around trees suffering from the 
deficiency usually is without effect. 
Control depends on the direct ap-
plication of zinc to the tree, usu-
ally as a dormant spray. 
• 
After spending a year in research in 
tomato breeding for the Agricultural Research 
Administration, Dr. Wade Dewey has re-
turned to University employment and re-
search in wheat breeding. He now has a 
new dry land winter wheat with superior 
bread making qualities ready for increase. 
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carried over a longer period of time? 
b. Did the group of steers with 
25 percent water restriction actually 
use their feed more efficiently? 
They did make similar gains on less 
feed than did the steers on full wa-
ter during the time on test. 
c. Would the results of this work 
apply to pasture or range, where 
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fruit crops, although in surround-
ing states it is becoming acute on 
many row crops. 
When the disease is acute, trees 
are misshapen or they die. There 
is considerable loss in quantity and 
quality of fruit. Sweet cherries, 
peaches, and apricots are most 
widely affected although in limit-
Dr. Roice H. Anderson, professor of agri-
cultural economics, is spending the year at 
Stanford University on a research grant. He 
will work in agricultural economics and 
marketing. While he is away, Dr. E. Boyd 
Wennergren will take his place. Dr. Wenner-
gren recently completed the work for his 
PhD degree at Cornell University. He is a 
graduate of Utah State University. He will 
spend full time in research. 
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CAN THE SCHOOL LUNCH 
BECOME AN OUTLET FO'R 
R. H. ANDERSON URKEY 
CAN the school lunch program be-come an important outlet for 
turkey? One school district in Utah 
served turkey 27 times during the 
school year 1957-58 and served an 
average of more than 4 pounds of 
turkey per student taking lunch. 
Can the use of turkey be expanded 
to this level in the entire school 
lunch program of the state? To 
answer this and other questions a 
study of turkey use in school lunches 
was made. 
Information on turkey use in the 
past two school years was obtained 
from school lunch supervisors of 36 
of the 39 Utah school districts. In-
clusion of these two years gave a 
comparison of turkey use in 1956-
57 when government-purchased tur-
key was available free to the schools 
• 
DR. ROICE H. ANDERSON is professor of 
agricultural economics. His main interest is 
the marketing of poultry and poultry products . 
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with use in 1957 -58 when turkey 
was purchased by schools in the open 
market. 
Benchmarks of potential use 
Benchmarks of potential turkey 
use were established by asking 
school lunch supervisors how fre-
quently turkey could be served to 
children without their tiring of it. 
Two sets of conditions were as-
sumed. (1) Turkey continuously 
available through government pur-
chase at no cost to the district and 
(2) turkey readily available at 1957-
58 prices. 
Actual and potential turkey 
use compared 
It is standard practice among dis-
tricts to allow 5 servings per pound 
of meat such as turkey where bone 
is included and 8 servings per pound 
for those items which have no waste. 
Since it was impossible to obtain 
from lunch supervisors the frequency 
of serving turkey, a measure of fre-
quency was calculated from the 
amount of turkey purchased on the 
basis of five servings per pound. 
For some lunches less than this 
amount of turkey was served over 
high protein noodles or in other 
IHOT LUNCH 
combinations to meet protein re-
quirements. 
Turkey available at no co8t 
to dmrict 
An average of 1.67 pounds of tur-
key per student was used in Utah 
school districts during the school 
year 1956-57 when turkey was avail-
able through government purchase 
(table 1). At five servings per pound 
this would provide turkey about 
once a month. Seven or about 20 
percent of the districts purchased 
small quantities of turkey in addition 
to that obtained from the govern-
ment. The tendency, however, was 
FARM AND HOME SCIENCE 
for the use of turkey to be limited 
to that supplied by the government. 
About four pounds per person was 
the potential use based on opinions 
of the supervisors. About 40 percent 
of the supervisors indicated turkey 
could be served four times a month 
and one-third indicated it could be 
served twice a month (Bgure 1). The 
other supervisors were about equally 
divided in their opinions between 
once and three times a month. 
Turkey available at 
1957 -58 prices 
During 1957-58 when turkey was 
purchased by the school districts, 
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pervisors of two districts thought 
that turkey could be served only 
twice a year (Bgure 1). Nearly 40 
percent believed turkey could be 
served once a month and 15 percent 
twice a month. Nearly 20 percent 
thought turkey could be served 
three times a month and a similar 
percentage indicated four times a 
month. 
Are these benchmarks of 
turkey use realistic? 
Seven of the school districts 
served as much turkey in 1957-58, 
when turkey was purchased, as the 
supervisors in those districts thought 
39.4 
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Fig. 1. Potential use of turkey by Utah school districts when available at no cost from govern-
ment (1956-57) (stripped bars) and when purchased by the districts at 1957·58 prices (plain bars) 
it was served an average of six times 
per year and provided 1.2 pounds 
per person. This compared with a 
potential of 3.0 pounds per person 
bas e d on supervisors' opinions 
(table 1). 
At 1957-58 prices for turkey, su-
could be served. Only three districts 
used turkey at levels higher than 
the average potential of three 
pounds per person. 
Potential levels of use of three or 
four times per month were sug-
gested by about half of the supervi-
Table 1. Amount of turkey served per student per year-actual and potential 
Year 
Available at no cost 1956·57 
Purchased 1957·58 
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Amount per student 
Actual 
pounds 
1.67 
1.20 
Potential 
pounds 
4.00 
3.00 
What can be concluded from this study? 
1. Most school lunch supervisors are agreed 
that turkey can be served one to four 
times per month. 
2. Practically as much turkey was pur· 
chased by school districts for use in 
school lunches as was used when sup· 
plied by the government at no cost. 
3. Cost of roast turkey per serving is 
among the highest.cost meat dishes 
served in school lunches. Prepared in 
other ways, turkey, particularly of lower 
grades, can compete favorably with 
other alternatives and provide variety. 
4. Based on opinions of school lunch super· 
visors, it seems feasible to more than 
double the use of turkey in the school 
lunch program in Utah at prices which 
prevailed in 1957·58. To accomplish this 
the following is recommended: 
(a) Encourage distributors to have tur· 
key continuously available and make 
this fact known to school lunch 
supervisors in areas in which they 
operate. 
(b) Encourage distributors to provide 
facilities for getting turkey to the 
various schools at the time and in 
the form and quality desired. 
(c) Provide information to school lunch 
people such as recipes and methods 
of preparing turkey. To be most 
effective actual demonstrations of 
turkey preparation for quantity feed· 
ing would be desirable. 
sors if turkey were available from 
the government and by almost 40 
percent if available at 1957 -58 
prices. 
Why was not more turkey used? 
If less turkey were used than the 
potential indicated at 1957-58 prices, 
supervisors were asked to give rea-
sons why. Of 22 replies eight or 36 
percent indicated that turkey was 
not readily available, five gave lack 
of facilities as the reason, and three 
said turkey required too much work 
to prepare. Two said that children 
tired of turkey. 
Time in preparation and 
cost per serving 
Although only two lunch supervi-
sors indicated time in preparation 
as a deterrent to use of turkey, this 
and cost per serving were no doubt 
important factors in establishing the 
potential level. 
Seventy-Bve percent of the turkey 
served in Utah school districts in 
1957-58 was about equally divided 
( Continued on page 80) 
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Salt Lake Grocery Stores 
Offer Many Customer Services 
LEORA S. GALLOWAY AND ETHELWYN B. W I LCOX 
THE type of service offered by a retail grocery store often in-
fluences the customer's decision as to 
where to shop for groceries. Since 
a large proportion of the consumer's 
money is spent for food, she wants 
the best quality for her money. How-
ever, she is also interested in the 
services offered. Does the store 
have self-service or clerk-service? 
Does it offer telephone ordering serv-
ice, credit, and delivery service, or 
is it cash and carry? 
The customer in Salt Lake County 
has a wide range of choice if she is 
selecting a retail grocery store with 
services rendered as one of her con-
siderations. She can find stores of-
fering only self-service or self-service 
in combination with clerk-service; 
stores that take telephone orders, 
and extend credit; stores that do not 
provide any of these last three serv-
ices; or stores having one or dif-
ferent combinations of these three 
services. 
During the fall of 1956 151 retail 
grocery stores in Salt Lake County 
were selected at random from a total 
of 320 stores in the county. These 
• 
MRS. LEORA S. GALLOWAY has recently re-
signed as research associate in foods and 
nutrition. Dr. Wilcox is professor of foods 
and nutrition and in charge of the research 
in that area. The study reported here is 
part of a Western Regional Research project 
WM-26 and was financed in part under 
the Research and Marketing Act of 1946. 
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stores were surveyed to determine 
the services made available to 
customers. 
Self-service vs. clerk-service 
Three-fourths of the chain stores 
offered only self-service (table 1) 
while three-fourths of the independ-
ent stores used a combination of 
self-service and clerk-service. Clerk-
service, alone, was offered in less 
than 5 percent of the stores. 
More of the small stores in terms 
of number of employees offered both 
clerk and self-service while only 8 
percent of those stores with 15 or 
more amployees offered a combina-
tion of services. These large stores 
offered only self-service. 
The extensive use of self-service 
indicates that it at least is well ac-
cepted by consumers. 
Telephone service 
Two-thirds of all stores offered 
telephone service for use in order-
ing although about half had only 
limited telephone service. Stores 
were classified as using limited serv-
ice if they provided service for only 
some customers, or for only those 
customers who purchased a certain 
amount of goods, or if an extra 
charge was made for the service. If 
none of these restrictions was placed 
on this service, the stores were clas-
sified as giving full service. 
Table 1. Stores with self and/or clerk service classified by various characteristics 
Stores 
number 
All stores 151 
Location 
Rural stores 20 
Urban stores 131 
Shopping area 
Downtown 21 
Neighborhood 113 
Isolated 17 
Ownership 
Chain stores 19 
I ndependent stores 132 
Unaffiliated 78 
Affiliated* 54 
Number of employees 
Stores with 1 or 2 62 
Stores with 3 to 6 54 
Stores with 7 to 14 23 
Stores with 15 or more 12 
*Voluntary chain as IGA or AG stores 
Full or limited telephone service 
was made available to customers of 
two-thirds of the independent stores. 
More of the downtown and isolated 
stores provided telephone service 
than did neighborhood stores. Two-
thirds of the stores employing 3-6 
persons offered telephone service. 
More stores of this size offered the 
service than smaller or larger stores 
classified by number of employees. 
Delivery service 
Delivery service was not offered 
as frequently as telephone service. 
Approximately half of the stores of-
fered delivery service; however, in 
half of these stores it was on a 
limited basis. Isolated and down-
town shopping area stores ( two-
thirds) provided more delivery serv-
ice than did the stores in the other 
Self-service Clerk-service Both 
only only services 
percent percent percent 
26 3 71 
30 0 70 
26 3 71 
43 5 52 
23 3 74 
29 0 71 
74 0 26 
20 3 77 
24 5 70 
13 0 87 
16 5 79 
18 0 82 
39 4 56 
92 0 8 
areas. One-half of the neighborhood 
stores and only one-tenth of the 
chain stores offered delivery service. 
Most of the large retail grocery stores 
did not deliver. In the two groups 
of stores, neighborhood and inde-
pendent, where delivery service was 
most frequently offered, about half 
of them did not restrict its use. 
Credit service 
Credit was available in more stores 
than was either telephone or delivery 
service; 67 percent offered this serv-
ice, although credit in 57 percent of 
these stores was on a limited basis. 
Limited credit was classified as 
providing credit for some but not all 
customers, or for those who pur-
chased a certain amount of goods, or 
if the store made an extra charge for 
the service. Stores were classified 
as offering full credit to customers 
if there was none of these restric-
tions. 
One-half of the downtown stores 
provided credit to their customers as 
compared to more than two-thirds of 
the neighborhood or isolated area 
stores which extended credit. Al-
most four times as many independ-
ent stores offered credit as did chain 
stores. As the number of persons 
employed by the store increased, the 
percentage of stores offering credit 
to their customers decreased (figure 
1). 
These findings indicate that cus-
tomers who like to use credit serv-
ice do most of their shopping 
in neighborhood or independently 
owned stores. 
In only 17 percent of the stores sur-
veyed were none of the services 
(telephone, delivery, or credit) pro-
vided (figure 1). All three services 
were offered by approximately one-
half of the independent stores as 
compared to one-tenth of the chain 
stores. 
• 
NEW PUBLICATION 
Bul. 415. Marketing Utah lambs at alte rna tive 
markets, by N. K. Roberts and N. E. Wright. 
Department of Agricultural Economics. 
This bulletin discusses the cost factors in 
marketing lambs and makes a comparison of 
market costs and price differentials among 
markets. The study of price variations at se-
lected markets indicated that the price spread 
between markets did not always represent the 
cost of moving lambs between these markets. 
At certain periods some markets had a definite 
price advantage over others. Thus by know-
ing the costs of marketing lambs at alterna-
tive markets, a producer can decide better 
at which market he will obtain the greatest 
return from h is lambs. 
Fig. 1. Percent of stores making credit available to customers in terms 
of equivalent full-time employees. 
Fig. 2. Percent of all stores offering combination of telephone, delivery, 
or credit service. 
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Infertility in Dairy Cows 
an Economic Problem JAY W. CALL WERNER LEIDL 
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Estrus cycle lengths 
T HE failure of dairy cows to pro-duce a calf each year is esti-
mated to cost the dairymen of Utah 
about six million dollars a year and 
the nation three hundred million. 
It has also been estimated that 20 
percent of cows require three or 
more services per conception. These 
cows are considered problem cows. 
Another 6 or 7 percent are non-
breeders and are sold for slaughter. 
During the past year a study has 
been made on the causes of infer-
tility in dairy cattle. Breeding rec-
ords from the C a c h e Valley 
Breeding Association were used to 
find the cows that were poor breed-
ers. 
Among the causes of infertility 
were the following: 
(1) Irregular time between heat 
periods. Only 20 percent of the 
problem cows returned to heat on 
the twentieth or twenty-first day. 
Ten percent came before the 
twentieth day and 70 percent after 
the twenty-first day. Because of the 
variation in the heat cycle, many 
cows come in heat and are not ob-
served and consequently not bred. 
This indicates the importance of ob-
• 
DR. JAY W. CALL is assistant professor of 
veterinary science. He joined the staff just 
over a year ago. DR. LEIDL is a visiting pro-
fessor from the University of Munich who has 
been on the campus the past year doing 
research in infertility in dairy cattle. 
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Normal developing embryo 
serving cows daily for evidence of 
heat. Eight percent of the repeat 
breeder cows go 90 days or more 
before coming back in heat (figure 1). 
This delayed heat period is expensive 
to the dairyman. Rectal examination 
for pregnancy just prior to 90 days 
would determine whether the cow 
has conceived. 
(2) Physical examination of prob-
lem cows showed 32 percent were 
pregnant, 18 percent were normal, 
34 percent had infection or some dis-
order of the reproductive tract, not 
including the ovary. The ovary ac-
counted for 15 percent of the trou-
ble' mostly because of ovarian cysts. 
Vibriosis, trichomoniasis, leptospi-
rosis, and brucellosis were not diag-
nosed in these cows. But early 
treatment of an infected reproduc-
tive tract is important in decreasing 
the number of infertile cows. 
NEW PUBLICATION SERIES 
Degenerating embryo 
(3) Forty-two percent of the prob-
lem cows were bred within 60 days 
after calving. This is too soon. Over 
half of the problem cows had two 
calves or less; this suggests that 
added attention should be given to 
young heifers. Previous calving and 
proper care during calving seem to 
be important in avoiding infertility. 
Fourteen percent of the non-breeders 
had had trouble during calving. 
(4) Another cause of failure to 
produce a calf is embryonic death. 
Most of the deaths occur up to the 
33rd or 35th day after fertilization. 
The embryos that die degenerate 
and are reabsorbed by the cow. 
One is unable to detect any visible 
trouble except that the cow comes 
back in heat. Embryonic death is 
estimated to account for 16 peroent 
of the infertility problems in dairy 
cattle. 
An important function of the Utah Agricultural Experiment Station is to conduct research 
on problems of primary interest to the people of Utah. Some of these studies may be con-
fined to a single community or county. Often the studies are concerned with problems of 
limited interest to people outside Utah. 
There has been a continuing problem as to how the results of such studies should be re-
ported. Frequently mimeographed material is discarded. After considerable thought and 
discussion on the problem we have decided to initiate a new series called UTAH RESOURCES 
SERIES. The purpose of the series is to bring together publications pertaining to Utah problems 
and the development and management of Utah resources. 
Distribution of these publications will be restricted primarily to interested persons within 
the state including libraries. 
Numbers 1 and 2 of the new series are already published. No. 1 is entitled ECONOMIC 
CROP ALTERNATIVES FOR DRY FARM AREAS OF NORTHERN UTAH, by Earnest M. Morrison and 
Russell V. Withers of the Department of Agricultural Economics. No. 2 is GRIT SUPPLEMENTS 
FOR GROWING TURKEYS, by Dr. C. I. Draper, head of the Department of Poultry Husbandry. 
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Fluoride tests terminated 
The extensive study of the effects of 
fluorides on dairy cows has been concluded 
with the slaughter of the 32 animals pur-
chased for the test in 1951. Tissues taken 
from these animals at necropsy will be 
carefully weighed, measured, and examined 
macroscopically and microscopically. De-
tailed histopathological, chemical, and 
enzymatic investigations are still to be 
made on selected tissues of each carcass. 
When these tests are completed, all the 
findings will be correlated and evaluated 
and the results published. 
Because of the great interest in air 
pollution and its effect on crops and live-
stock in the industrial areas of Utah, and 
because information on the toxicity of 
fluorides released into the atmosphere was 
limited, the Experiment Station began a 
controlled study to determine the effects 
on domestic animals. The 32 heifers pur-
chased for the study were divided into 
groups and fed varying amounts of fluoride 
in their feed. One group received no 
fluroide, one 25 ppm (parts per million), 
another 50 ppm, and another received 
100 ppm. 
Special facilities were constructed to 
house these animals. These comprise a 
covered manger, hard surfaced yards, an 
open shed with a dirt floor, and a feed 
storage shed. The yard and shed are 
divided by fence panels and gates into 
8 units of equal size. The units were de-
signed so that each animal could be tied 
up for individual feeding. 
The study has been evaluated from 
time to time during the eight years it has 
been underway by biopsies where parts of 
the ribs of the animals have been removed, 
by blood analysis, and by dental classifi-
cation. 
At the end of four years it was con-
cluded that the levels of fluorides fed 
did not alter significantly the feed intake, 
gain in liveweight, height at withers, re-
production, or milk and butterfat produc-
tion during the first lactation. However, 
dental fluorosis of varying degree was 
obervoo in animal fed 25 ppm of fluorine 
or more since calves. Extoses (extra bone 
growths) were found in certain bones of 
cows fed diets containing 100 ppm of 
fluorine and intermittent lameness oc-
curred in some animals of this group. 
Examination of bone removed at biopsies 
and blood analysis reveal that definite 
physio-pathologic changes have taken 
place in animals on elevated levels of 
fluorine. Animals receiving sodium fluoride 
and hay contaminated with fluoride stored 
approximately three times as much fluorine 
in their bones as did the animals receiving 
calcium fluoride and approximately seven 
to eight times as much fluoride as the con-
trol group of animals. 
Studies have included kidney and liver 
function tests and an investigation of the 
metabolism of normal food nutrients in the 
animals. Studies of the possible effects 
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of fluorides on enzyme systems have also 
been made. 
A large number of scientists and de-
partments have been involved in these 
studies. Dr. George E. Stoddard and 
George Q. Bateman of the Department of 
Dairy Industry have had charge of the 
management of the animals. Dr. L. E. 
Harris of the Department of Animal Hus-
bandry has supervised the nutritional 
studies. Dr. D. A. Greenwood, professor 
of biochemistry, has been in charge of the 
chemical analyses and has given general 
supervision to the project. Dr. LeGrande 
Shupe, professor 01 veterinary science, has 
made the patl1ologic studies. In addition, 
many other staff members and graduate 
assistants have been involved in the study 
over the eight year period. 
In addition to the major experiment with 
tlle 32 dairy cows now being concluded, a 
companion study was made with 9 cows 
to see if they responded differently when 
reared in an area receiving fluoride pol-
lutants from industry. In still another 
experiment 16 heifer calves were used to 
determine if different types of fluorine 
pollutants would exert difrerent effects on 
the animals. 
Other studies on the effects of fluorides 
on plants and animals have been made 
by the Experiment Station. Members of 
the Department of Botany and Plant 
Pathology are studying the effects of 
fluorides on enzymes present in plant and 
animal tissue. Dr. Greenwood is studying 
the effects of atmospheric fluorides on 
man. Dr. W. H. Sigler of the Department 
of Wild Life Management is investigating 
the level of fluorides toxic or lethal to 
fish and fish eggs. 
The fluoride studies have been financed 
in part by the Columbia-Geneva Division 
of United States Steel and by grants from 
the National Institutes of Health. 
The development of reliable information 
relating to the concentrations of atmos-
pheric fluorides and the time required to 
injure plants and the levels and time re-
quired for contaminated forage to affect 
animals is important. Early results of 
these studies have been used to establish 
definite standards which are now being 
used by farmers and representatives of in-
dustry to settle their claims. The final 
results should contribute to a better under-
standing between industry and agriculture. 
OVERWINTERING FLOWERS 
( Continued from page 71) 
nitrogen fertilizer such as ammo-
nium nitrate or ammonium sulfate 
may be applied. The application 
should be repeated the following 
spring after new growth starts. 
Fall planting of many annuals 
will give the home gardener great 
satisfaction. The fine quality of 
early flowers in the follOwing year 
well pays for the effort involved. 
Effective flower borders are fall 
p 1 ant e d Cheiranthus ( Siberian 
wallflowers), Chinese forget-me-
nots, Gloriosa daisy, low varieties 
of Scabiosa, Russell hybrid lupines, 
snapdragons, delphiniums, sweet 
williams, carnations, and canter-
bury bells. Excellent for early cut 
flowers are double flowering carna-
tion, candytuft, Imperial hybrid 
Scabiosa, tall hybrid snapdragons, 
Pacific hybrid delphinium, and 
Russell hybrid lupine. 
FRUIT DRINKS 
(Continued from page 64) 
caryl, and M.C.P. artificial sweetener 
were tried and all were found satis-
factory. Of course, the honey gave 
a background taste of its own. The 
success of the trial of artificial 
sweeteners gives promise that the 
drink could be used by diabetic suf-
ferers. 
DESERT LAND ACT 
(Continued from page .62) 
Nearly all of the entrymen who 
were permitted to go ahead with 
development soon installed pump 
wells. The high percentage of ap-
plicants doing this was partly a 
result of public policy. Usually ap-
plications for land entries are not 
permitted in Utah unless there is 
good evidence that the applicant is 
ready to drill a well. The special 
land use permit was instigated in 
Utah for this purpose. 
Applicants tended to develop the 
land in segments. Few operators 
completed all clearing and leveling 
during the first year. Apparently, ap-
plicants with "allowed" entries real-
ized that development is justified in 
most instances only on the basis of 
continued irrigated crop production. 
Acquiring patent under the Desert 
Land Act is an expensive way of 
obtaining ownership for grazing 
purposes unless there are other con-
siderations. 
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CONTRIBUTIONS TO RESEARCH 
May 1 to August 15, 1959 
Columbia-Geneva Division 
. U.S. Steel Company 
Herman Frasch Foundation 
Utah Power and Light Company 
Telluride Power Company 
Bakelite Company 
Utah Turkey Federation 
Indian Jute Company 
Cache Valley Breeders 
Association 
Moroni Feed Company 
National Turkey Federation 
Abbott Laboratories 
California Spray Chemical 
Corporation 
Shell Chemical Company 
Stauffer Chemical Company 
Utah Canners Association 
Western Condensing 
Company 
Chemagro Corporation 
Colloidal Products Corporation 
Geigy Agricultural Chemicals 
General Chemicals Division 
Naugatuck Chemical Division 
Niagara Chemical Division 
Rohm and Haas Company 
Union Carbide Chemicals 
Company 
$88,872 for studies of the effects of 
fluorine on plants and animals 
$3000 for fertilizer studies 
$10,765 for studies on the relation of 
nitrogen and water in soils 
$8470 for rural electrification studies 
$545 for rural electrification studies 
$5000 for canal lining studies 
$5000 for study of staphlococcosis in 
turkeys 
$2500 for canal lining studies 
$2245 for research on embryonic death 
of cattle 
$1900 fo r the study of poultry nutrition 
$1875 for studies of staphlococcosis in 
turkeys 
$1000 for studies of staphlococcosis in 
turkeys 
$1000 for studies of mites and insects on 
fruit trees 
$1000 for insecticide studies. Dieldrin, al-
drin, chlordane, and phosdrin 
$500 for insecticide studies 
$500 for studies on the culture of to-
matoes and lima beans 
$500 for study of the use of whey in 
making ice cream 
20 pounds Ethyl guthion wettable 
12 pints X77 and 12 pounds KT-7 
14 pounds Diazinon wettable and 12 
pounds chlorobenzilate wettable 
10 pounds Genite 923 wettable and 20 
pounds Kepone wettable 
20 pounds Aramite wettable 
24 pounds Thiodan wettable a nd 74 
pounds Tedion 
Kelthane 
100 pounds Sevin wettable 
TURKEY IN THE SCHOOL LUNCH 
(Continued from page 75) 
between grade B and grade C tur-
keys and cost the districts an average 
of 31 cents per pound for C grade 
birds and 32 cents for B grade ones. 
The other 25 percent of the turkeys 
were grade A and cost an average 
of 40 cents per pound. Assuming 
grade A turkey was used as roast 
turkey the estimated cost would be 
8 cents per serving. If the lower 
grades of turkey were used as 
creamed turkey, the cost would be 
m~ cents per serving. 
Lunch supervisors were asked the 
cost per serving of their highest-
and lowest-cost meat or meat-substi-
tute dish. Based on 22 replies the 
highest-cost meat dish averaged 8.6 
cents per serving and varied from 
6 to 15 cents among the districts. 
This is about the same level of cost 
as for roast turkey which would in-
dicate that roast turkey was among 
the high cost meat dishes served in 
school lunches. The lowest-cost 
meat or meat substitute dish aver-
aged 4.1 cents per serving and varied 
from 2 to 9 cents among districts. 
These dishes included such meat 
substitutes as macaroni and cheese, 
baked beans, and eggs as well as 
various casserole dishes with some 
meat or fish used as flavor. Creamed 
turkey had an average cost per serv-
ing about midway between the low-
est-cost and the highest-cost meat 
or meat substitute dishes. 
• 
Bul. 411. Community problems and g roup 
participa tion, by Theral R. Black and 
Jerrilyn Black. Department of Sociology. 
23 p. 
The repo rt considers three q uestion s: (1) 
What are some of the important economic, 
civic, and educational problems in rural 
Utah which can be solved by gro up effort. 
(2) How much do rural people participate in 
such groups. (3) How can these facts be 
explained. 
The study brings attention to a need for 
persons to involve themselves more fu ll y in 
the economic, civic, and educationa l we ll -
being of their communities. It also suggests 
that leaders become more aware of the need 
for increased human productiveness through 
effective organizations. 
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